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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a manufacturing method for a MOS semiconductor device which 
has a high driving power, a low leakage current and superior reliability by simultaneously 
implanting impurity ions into a source-drain region and into a gate electrode. 

SOLUTION: Side walls 6 are formed on both side surfaces of a gate electrode 5 on a 
semiconductor substrate 1. After phosphorus ions and boron ions are implanted into a p-type 
semiconductor region 2a and into an n-type semiconductor region 2b respectively, by a heating 
procedure an n-type gate electrode 5a with a low resistance and n-type source-drain region 10 
are formed in the p-type semiconductor region 2a and a p-type gate electrode 5b and a p-type 
source-drain region 11 are formed in the n-type semiconductor region 2b. The phosphorus ions in 
the n-type gate 5a are sufficiently activated by such an annealing as the degree of boron in 
the p-type gate electrode 5b not being able to rush into a channel region, therefore a CMOS 
device having a high driving power, a low leakage current and superior reliability can be 
obtained. 
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BASIC-ABSTRACT: 

The mfg method involves using a semiconductor substrate (1) with P and N type semiconductor 
areas (2a, 2b). A gate electrode (5) is formed on the selected portion of the P and N type 
areas, through a gate insulating film. A side wall (6) for channel adjustment is formed on 
either sides of the gate electrode and the gate insulating film. The boron phosphorus ion are 
implanted into the P and N type semiconductor areas respectively, after ripening processing of 
the substrate is performed, using the gate electrode as a mask layer. The implanted phosphorus 
and boron ions are heated and diffused. 

A low resistance P type and N type gate electrodes are formed by the gate electrodes of the P 
and N type semiconductor areas respectively. Low concentration N and type source-drain areas 
(10,11) are formed on either sides of each P and N type gate electrodes respectively. The 
diffusion of implanted ions at the time of heating into the channel area is prohibited. 
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n^^/WSM I S h 7>~SX?t:fmLX%:hM I S 



i-hxm^^m. isms, s&6<oig-cte. ± my-hmm±^vituzmmm£&( * 

jiSnf-^^sM i s h5yyx^jg«s«t:t> - hwm<r>m®mL£.mttt>tx*i*v*)immmw k 

JtS P38«DL D Dfflt&SBI&tfL^tfH^ **f@ =r- A* . ±S^fl^«rt<0±MnS^- K«ffiO 

7X? fc LT±£y- h tEffiatf±a¥3Sttffi«0> [0042] d<0fflj£fc J: 0 . Jt££m£tf>3:^ o 

ix*P^F«*M:*y£ffi!S. jStMb$*T. ±£y- [0043] f!#Bl 5fcE«3*i&J:3fc. IfSfll 

b^ffi^[BSfii<OpSy-h^ffittSti:«,fc±E* 4fctJ^T. ±ld^(*3£S± t ivfty-Yim 

mmwmmnks.?- hmx&)Tijiz®st&®» my- hw&nmffiB±.£m.ve>tvfc***vm&m 

fc±£p£S§ffigy-x • KM>iI«fc<0[gfcp£<£ 20 4K^*-n^ ±£^f*^rtcr>±£ P sy-h« 

[0035] Cl*>:fri£fcJ:D. LDDUU&OCMI SK S^lfliK ^oaAtP^fcpS^ttfl)^ *^SEA 

• km i/c^jfcsfifcpsv-x • k m p 

-V*;Wi»m<OB5±«8lg^V>nf-Y^a^P^-v*;W [ 0 0 4 4 ] ClWfa&tJ: 0 . tttgffl-Cpf-^^SM 

Sh^y^'x^j&qi&itS. I S YyVi/Xtt nf-r^SM I S Y<?Wx9h 

[0036]|f^«l lfcisa3*t£ m&9 (0><7>xtfX<%&bki>£. pSy-h€fii*»^ 

hmmtcostiitt:mi:Wtittx. ±m±.£mmz 30 &(mm*>hwm&&ftT(r>mmx'i>nwy-h 

[0037] zcoumtz* 0 . y- vw&dm&zixh mmmt>tih 

ox. y- hmm&vy- k • k m >n»a&*z < mm 1 6 (cEssns x 5 mm 1 4x11 1 5 c 

LfctfoT. mm&V&^M I SS¥^tti£S *»vc. ±EnSfttf pSy-hmffi?>«*tt 1 0 o~ 

A^^tlSClfct^S. 200nmTj> 1 ). ^*<i:t>-L£nSy-X • PM 

[oo38]fi^i2fc:aa$iis«):d*c. n*«9 0. i5~o. 2*tmT&s.ri:## 

fciJWt. ±a^8WIg-C«. 975—1050X:. iU>. 

m0SH^RTA48ffl£fT9.ri#}?;fcU>. [0045] if£JBl 7tcfESt$*l.SJ:-5fc:. ITgcSl 
[00 39]^S13tE®$^SJ:at:, 4Xlil 5fcfcv^T. JJBnfiy-x • HWXRWfc 
Xli9t*iVvc, ±£^««S^SOiaKti-S^ 40 fctt*«<7)fi*SSJ±. lX10»-lxlO»cm-3 

[0040] Z<Dim^X*). M4*yw-*' YV lXlO^cm-ajJLtCifciCk^ffSU^ 

>fyMJ^^AfcJ:-5T. KWVfMHMttWl [0046] nac«l 6X«1 7<0fiUSfc:J: pM* 

n.«^so i -m i sgg^«^s<^^-c*s=¥^u km yw&tim^tih. 

7<F>A »W *>{tiZl8mtl£{k<7yJ>'%^SO I [0047] 

-M I sa^H^SWgj£$*U,«r fc . [^H8£7)||tt<7)jg©] 

[0041] *ffcHBfcffiSMI S£¥3ltt§gfifcL iWi (flU^HWRB) 41*. 1 OHM^Sfc"? 
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[0048101 (a)~01 (d) «U 8Jl<0HI8g 
[0049] i-mi (a) £5ft?£o£. pI¥#«! 

ssi (^ut^stii. ps^«««fc Lxmm- 

l) <0±(cS*A«4~8nmC0>'U3yRfl^}&>^S 
y-KKftJS4i:, «*#1 0 0-2 0 0 nmCOtfUv- 

[0050] iKfc. 01 (b) t^TioiC. CVD& 

1 0 0 ~ 1 5 0 n mcov U 3 yKfc£9 h . 

[0051]<Kfc, 01 (c) £&t£o^ mfi&Y 

4— *6aV»(i. 4 0~10 0nmmgrc&£. 
[0052] ifcfc. 01 (d) &j?tXo£. f-***' 

(P* ) <0&A£frV\ y-K«ffi5fc. pS¥#*S 
-A*5~2 0KeV. aAl*52-4X10 15 cm-»t 

i>s, s^>fc. 01 <d> iz^rmrc. 975-10 

50*C, lO^cO^fr. &SV*i850 , C. 20-30 

wtiJiSHJffv^ *i«tpf a-* (p+ ) $■ 
satftLT. y-h«ffi5S:fijiaffft3*i^nsy-h 
««5af:i-sfcfct,fc:. pm*mim&i#£nmv 

-X • K W ygUSl 0 afcJgjfc-TS. nSV-X • K 
W>«gl0a<0£3«0. 15~0. 2//mSST 

30 

[0053] mr^Tmr^-tufi. mfflmmit 

[0054] &±(DJ3&mXWki*tlt: n++**M 

i (b) #ag> t y- hss^^^g^ 
it:. ±mm&>v-x ■ ¥u4>mmsttM*y* *> 

6{£«SV-X ■ KM yS#<oa?$ti3 0~5 0nm 

sarc&o* >—nas»iiKQ/csrcj>i.. -Hi 
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5-0. 2/zmSS*T*^<^S. IKtf^X. is- 

hma^8 o~ioo Q/cegt:fi«$ns. 

[0055] ^fgfflfciJttS^^WBlM 

o a i&jgjfi-rs t , *><m-K$\mme&i>&< 

£9 n£y*-h^«5 a<Drt#fcA93i/U:'nS7-;*. 
• YV4>ffi£lQa.im&&1xXL± : !>. *<7)fc#>. 

n^-**/nvio s y 5 y^x^mM-r^n^a 1 ^ 
ttmj*y0>mmj.zm&&Mt. ot*r *yo 

[0056] **tfc*f U *8^ra^*;MJ®tt9- 
« l o a»««03t«xo«H *ytf>&A£fro <ot\ mh 

Onf-r*;HWOS b^yvX^tctJJtSraS^ ( 1 ) 

- ( 5 ) *-m<r>£ o tztmczz. 

[00 57] -f5ti&& ( 1 ) tZitLX- 
18(a), (b) li. ^ISSJg©trJ:S8>f5i-yiSra 
ALTV-X ■ KM yfmZ&tfLlrtzm&t. 

-tmzihiimA*y*%LkLxv-x- Yv^ywk 
«L^i: vzavfh^) -rm$L<»?-9 
t. H8(a), (b) £ttm-&th»&£diz. at 

( i o-8 a) <7*mm#Bbw. *mimmx°\m3L 

fiOAS^U-? ( 1 0- 8 A) «4t-f . 1 O- 9 AJUT 

[0 0 58] -HS^i (2) fc^LT- 
SH *ywaA^KiJftS«e[^liflt^-f jfy^aA 

tZhfrtbk. ZVfcib. nSKMy««10fctitt 
S*#tt/hS<5:D. GIDL««a«SS$JtS. 
[0 0 59] -KJ^i(3)fc^t-C- 

09«. *msmmzSihiM*y*T&KLxv-x ■ 
^3ry?raALTy-x- Yv^ym^m^LLt^ 
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nlHWyglSlOa^^O. **0*W*}'tf)» 
[0060] -f3M£(4) fc«LT- 

wssmwmtwtffiizti. * f* + y ro^te w 

[ 0 0 6 1 ] &*J, nS^- h«ffi5 aOWffliSJitCf- 
niy-bti5ai:iiIKWyi«10at^ 

[0062] u:#-?t\ xmismizmh n?-r* 

jHi*3<. Gl DLVttfahStt. «i*tt*fc. % 

[0063] (&2mmB) m2<zmmB 

[0064] 02 (a) -02 (d)li. ^2^>HJt» 
7jc$"Brffi0"C*>&. 

[0065] *-f02 (a) £*t£o^ pSPfflc 30 
£81 (^S^Stli. P^^<*«i£fcLTt8t&t 
£) A±lCj|^4^8nm^ya>1MUR^^« 
y-hKftS4i:. Ji*#l 00-20 0nmO*'J^ 

y a f- vm& 5 k srjgjs-r h . 

[0066] ifcfc. 02 (b)&fr?£o£. &Btfk£ 

0y&ffi<n±.£W*&5— 2 0 nm^y'J 3yKffc&8 

[0067] <Kfc. 02 (c)fc*rJ:dfc:. JHHfcK 
^x-yf-y^fcfroT. S'y3>ttftR8£x<r*'rt 40 

[0068] <5tt. 02 (d) iZtftiotZ^ 1-**/l< 

»t^( K->*-;w6^-7^^kLT«v\ 

(P+ )Ott&*frt\ y-h«fi!5i:. pS¥&ftS 
fi l rt*>y- h«S50p«ffl*(c&gtS««k (C*M 

-#5— 20KeV v ftAl* J 2~4X10 15 cm-2t 
J>6. 02 (d) titttf, 975-10 

50r. l0IW)*B*:Jt*86Wl*tfv\ 50 
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> (p+ > zm&Lx. y-hw&stmsutzti 

Kl>-f>**10a*»ft*i. 
[0069] HT*>xmtfWW-*#. 

[0070] *3BttgKBtf>:Dg£gTt8a3*i*: n** 

fiztitf&ama ( 1 ) - (4) &mthztirc* 
max. ^mmmxit. j-YiMmmw w 

*/MHBBlM F74—^64Airy^yayJR <y-F 
mffi5) *!MtLTft6*i6aT\ 02 (d) iSjctJ: 

[0 071] um>. mtfttzxh^j^ywtms 

(5~20nm) ttCVD&fciS^y n>iHfc|g9 
(5*100~150nm) 2:J|fr9ttK>T9V*. Lfc 

#->t. *Htt«®t±, 7*hyy^57-f-«iiitr 

[0072] (£3<0ltfcJEaB) ifcfc. *%mM3<7> 

mmrniz^x. mm*mL*#t>wmh. 

[0 07 3103 (a) -03 ( f ) li. 9130990) 
5<tBfffl0'CftS. 

[0074] *-T03 (a) tC^-T«kefc. Pl^» 

»ri pwmtoffl&tbximt 

h ) o±k:l^*<4 ~8 n vsi<r>i/ y n yKftK*»^>*& 
y-hiKhK4k, S*#100~200nm<0*yS' 

[0075]<5Cfc. 03 (b) iZ^fXotZ. CVDm 
HJ: 0y-h«ffi5&^pS^«^RlO±fe»*« 
5 0-8 0 nmOs^y 3>SHtlS9itltHi-S. 

[0076] <Xfc. 03 (c) t^riofc. J**ttH 
74x-yf->y£fToT. >-yrjylHtJg9$:Xy^-K 
-y^Ly-h«g5<0WHSLhfc:il (ffA) *«4 0^5 
0nm(0f-v*;l»9->f F?4— A'6£jnK*-&. 

[0077] iiClC, 03 (d) iZ^fXoiZ. f^r**' 
SKIW>f H'>*-;l'6^vx^i:LTfflV^j85'f^>' 

(P+ ) OSEAiHTVV y-hmffi5k, pS^tttS 
C 1 rt*>y- 5 <0HIB*t:fiStS«« 1 0 f: fc: 

Jn3[x*;^-*«5~2 0KeV. aAftt^l-SXl 
0"cm*TS>S. 
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[0 0 78] <Kfc. 03 (e) t^idtC. CVDifc K**-/P6£jgjftt£. 

tzX&isVzy&KM (S^tfT) ^*ai:S*ttXy [0086]iKfc. 04 (c) CiKtidtc. 

iM F?*- /Lr60ftflHc« 6#1 50-200 nmg 6£VX? fc LTfflVvC8H:*:<' (P+ ) <0&A£fr 

[0079] *l/C. 03 (f ) £50?£o£. fii5<0Mfil^fcfi&t&S«l 0 b£M4*yt:mW 

Y*T*->VS. 7*-?X?t LXm*raSM*> (P+ S. ^Ot^<oaA*Wi. ilfi8x*;Mf-#5~2 0 

)«&A£ffV\ nSy-hmfii5afc. plfi* KeV. &Aft&*2~4x 1 0 15 cm *T*6. Jt*f 

SfilrtWM K->*-;P7w«frt:figf-6S«tt: U 0^L=5rv^ P a^«^2 atWft^yo 

Jn^*A'*-#5~2 0KeV x SEA*& t 2~4 X 1 BfctlTV**. ifc. nS¥Sf*«t£2 atCgWCfcL 

0 15 cm-«"C*>S. 03 ( f ) tcijcttfST. f-+*/Uig»«M H^*-H^6 £vx?i: LTJflwc 

975-1050X:. lO®0)&fMz£hm®mtfj (BF2*) <08EA£fTV\ 

V\ ^FttUH*^ (P+ ) £*SttfcLT. y-Mg«5 ffi5fc. nl^«cf«2 brt«y-Mfi5^at 

nSffiMgy-X • KW >S«1 Oak ni^MV 6. SO&A&ffte. Mx^;^-^i o~3 

-X- FWy®«12afc5rJ&£fS. OKeV. aAt^lMxlO^cm-'tfcS. tt' 

[0 080] mTcOlSll^-t** 1 . WSfctiK*:* U 0*L£^#nS^ftS|i£2bfc^tj>r *yc7> 

LTMfl*^SS«lt»j£i-Si fc-C. aA5rff dS. pS¥i£ftSUg2 attl^'X h~?x?T 
JgJfr£*i.S. 20 SfcflT^S. 

[0081]^ltt9g@^JtIgtJ:0#^>n^nf- [0087] §£>C. 04 (d) (CijcttfST. 975 

**frMosh7>isxim. ±3&n&i<rmsmv -losox;, i o^ff^ffizXhmm *tfv\ * 

^it^nf-^^MOSh^v^'x^c^ltafcJn/.. mv<*> <P+ . BF2+) £*Sttftr&. ::tf>JB3Ifc 

LDDffiJttCiSfll^^t^rrS. ^£>t>. ftX** J:->T. pS¥#ftS«2 afciJWttt. y-h«S5 

( 5 ~2 0KeV) <M *V&AfcJ:o-CnSffi8 £ffl3£iifl:3*UfciiSy-Fmg5 afc-fSi: fc fcfc. 

JgV-X ■ KW>fS10aJMUV^OT. S nlV-X ■ W"(>mmiOa£&m-&. n 

nm&m.Yviymiio a^*®«2btfc^T«. y-h«S5S-<S!a»i;fl: 

^«OWSr/h$<flffl|-rS-i:* s r#. Sf-^^Ha 3*i*pSy-HEffi5bi:-r&i:i:i>fc:. pSV-x 

9i!BltfllSflT#S. • KW >®«tl 1 a£®j£r&. 
[0082] (84 <OHSBg® ) ifcfc. *Wm%4<r> 30 [0088] JST^IgfcHifl&i-Sa 1 . Jf SIS&IBfctt 

[0083104 (a) -04 (d)HL SfS40Hitfg m&ilh. 

@^jtscMoss^«M^S8sxs$r^BrDB [ o o 8 9 ] mm£\m\<nmmm 

[0084] £-f. 04 (a) fc^Ti^tC. pI^S ^SMOS h9>*;x*l»VVC|*. 1 OftSI 

jm&Tbhvwmm&za (*hjs»®-ci±. p [0090] jni-c. ^ittagsfcrio^^ixscM 
mmims. 1 1 ^ t^mmm.comi ) t % p o sa^f^sti, ±asawat^-f *y<oitA£ffl 

;wmm o s h y> isx?&&mte$>h nm¥m#mt vxt nft*fl«Mos h?^? t y ? toxvmj 

2bk. pS^(^82a-nS¥^flcSS2bia£ 40 *y<0aA£ffl^;tp?-^*>l'MMOS h7^?^ 

d)-^SS^»-Slia3f:^JglS$ttTV^. ±MpM ffl^-^b^^CMOSS^i^Mfclfc^ T£^^i 

~8nm<7)yU3>Kffcia* 1 ^Sy-hKftJl4t. [009 1 ] mC±lEI3M£ ( 5) 5r«fjBT^S. f 

5**51 00-2 00 nrnWi/iJayiic^y ^t>^>. *H^STIinf-^^MMOSh7>>'*X 

-K«fli5t5rJgl£rS. ^nlV-X- HU>f >iS«l Oawxvmjxyt 

[ 0 0 8 5 ] <Kfc. 04 ( b ) tz5fcfX o C VD& iJarH^O^^^^rt-S^ jr>^^ALTJg|£3 

{cioy-hmiisavpa^^tssioitw^ *vo^t«>. Bt^T-tiiWfta^ffo-c^aiiii-f* 

10 0-1 5 0 nm^'j3ylHtJS$:J^L^ S y^SttftL^t. nf+^HMOSh7>yX^ 

^rttF7^x-/^y^5rff-5-C^'J3yS^kKSrXyf- cOnSV-X • HV-f >^«1 0 afcpf-r*Jk9MO 
Ly-hSffi5«Slllli±t:^*;i«ffl-9->f 50 S hy^xfOprnv-x ■ HH yS«l l afcii 
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MMO s h ? y : Jxf t <r>*y yxtf* < . 

[oo92]^2tLha<oras^(6) zmmxzh. 
tut n my- h m®?)^- h mamz . jm4*y<>>& 

nf-^/PSMO S h yy : JX?0)Timy- h« 
ffiSafcflM^ffc&Al/O^ore. pf-r^JUmm 
OS h 7VyX^«piy- hmS5 bT**WW>fir 

\itiaag&T<rmmxi> nf^*;HMO S h yV 

[0 0 9 3] (m5<ommm)X£. xsmrnw 

[00 94] 05 (a) -05 ( e ) li. 850HJSB 
[0095] *i\ 05 (a) fc^-idfc. p£¥3* 

m^mwm. 1 fc pa t^msm.<^mai) t. p*-** 

2bfc. pS^«c^«2a-nS^«^«2bSS: 
#^Sili^SfB#3fc;6^j£$ivO>S. JJBpS 
¥#ttH«2 a.Mnm*mWm2 b 
~8 n mtf)v'J 3 yRft^'c.^&y- h8fl«4 i: . 
1 0 0~2 0 0 nm^'J ^>J 3>Ej{P^Sy 

[0 0 9 6] ifcfc. 05 (b) ZiFctXo^ CVDffi 

50~80nm<0^U3yil^l8^«SL^ H;firtt 

^ Uy- h«ffi 5 «?S(Sffi±tC:II#4 0~50nm(W- 

[0097] ifcfc. 05 (c) £jfrt£otZ. n-*-+* 

)umMoshyyi;x?Bj&M&izt$\,*xte. 
mm*H w*-ju6*vx?ti,xmrcm4*y 

(P+ >«aA*ffV\ y-hmffi5fc, p£¥SftS 

#2 a rtoy- bSfii5op«^fcna^rss« 1 0 1 
£®4*y*mKth. zcottxo&A&mi. jnax 

*;Mf-#5~2 0KeV. &A*#1~5X 1 0" c 
(STOW ^>-<oaXS:ff o n, n£*g{tfB8 2 b « 



X^kLT^T^vft*-^^^ (BF2+) <0SEA 

«ffc\ y-hw&5t. nw*mim&2bfH(7)y- 

¥-#5~15KeV, aEAft^S—lOXlO^cm 
-*T*«. fcfc'U 0^L&^#nS¥3Wfc«S2bfc: 
WaK*y«ttX*lr3IB» pS¥#fcgtt£2attP 
iSXh-?X9Xm>tlX»&. 
10 [0098]&fc. 05 (d) fcjjrfidfc:. CVD& 

+yrmh*v+rtv9tifi'>x. ****mm 

1M ¥i>*-Ar6*)HHHlZ* 4a* 4 1 5 0~~2 0 0 nmg 
[0099]ifcfc. 05 (e) I2£?jt3fc. pM^m 

xm\>*xmj*y (p+ ) oax^ffVK y-h«S5 

pS¥«*S«2 art<Wf F^*-*6. 7<0ffl 

20 SEA^fHi. JlfiSEX*;l^f-*«5~2 0KeV. SAS 
#2~4xlO»5cm-*-C*S. 4fe. nS^«cti« 
2 bTJi. 4HM K«> *6 . 7 |7X? i: UTffl^ 

T^y-fb^^s^jr^ (bf2+) *>&A.&rrt\ y-b 

«ffi5t, nS^«^2brt<^-f H->*-^6, 
7<ora*rt:<iSrsiS«fc «pfc:7 -yfl^^-f jT y £ 9 
A-f*. CKOfc^W^A^fHl. Ufi$x*;^-*siO 
~30KeV. ftAl^lMXlO^cm-'m. 
fcfc'L. 0*L*V>A«-#<O^«c««fc:^tt!|ij>f 

oax^ff^H. mvm#mmtisisxh~?x7xm 

30 fctlTV^. 

[0100] $4>t. 05 (e) &F&mX. 97 5 

~io 5 ox:, io&<&kmzxzm!mt:fi\,\ 

yM*y(P+ , BF2+) $rrSttft-T?». CKDSSStcJ: 
ot, P S^«c®«2 afctJV^TJi. y-hSS5£ 
ffiJKfffl:$il^nSy-hmS5ai:-rSti:t.fc. n 

rn.ms.v-x • y\sa ymm ioaL ngg&gy 

-X- KW>^«12ai:S:^)itt6. 4fc. nl¥ 
S*fS«2btCt5V^TIi. y-h«S5$:fi]Kilfl:$n 

fcpsy-hmfisbt-rstttt. patssjsv- 

40 X • HW y«JSl 1 at. pmrnm^V-X ■ YV4 
yffi&13ati:Bm-Z>. 

[oioi] &LT<7>imirm?h#. mfm&m^it 
Lxnm^mmmm-hztx. 

[oio23 *mmimi&iz£ 9®js$*iscmo 

©km3<0|Q»g®O^fai&eHi-^t»^-CJ)S. 
[0103]mifc. nf-^^l/Sh^y^'X^, pf- 

so >>*-;w6Sr}gjss. m\>&*.Tmg.cov-x • 
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-fMStglOa. 1 la£jgj£T£i:V^LDDfiU££ [0 1 1 0 ] ifctc. 36 ( c ) iZ^tiolC. CVDft 

IftMlllilllttt. . >KfcK£*»bfcfc. JHFttF^x-yf-y^fro 

[01 04] Jg2fc:. nf-^^aMOSh^y^'X^ Ts^U3>eftH9S-X^^Ky^ty-bSffi5^W 

CD&V-X • Kls4 yffKl 0 a. 1 2 a££H fflBLtfcgtfl 2 0-2 0 0 nm^f+^^fflt'f 

StC. nf-**;l/£MOSF7>yx*<0#7-X - F t-^e^MtS^ttH^'fX'yftioT, 

WVflfttlOa. 12a^ P f-fr^SMOSh7> FmS J ? > »R^B<^KfhKJix>yf->7'§aS. *L 
■ >HW1 la, 1 3 afcllfffi 06 ( c ) iC*tr#JST\ pS^ftfg«2 afcii 

m<»J&Vitt&Z.ktf?$. &MOSYy>iSX90)& 10 WCIi> ?-**A<IBft9 v f F^*- ;k6£-?X7i:L 

|&r>.K5 <*S. TfflV^T«>f^> (P+ ) <9&\£tTV\ y-Fmffi5 

[010 5]£J3fc. nf-^^kMMOSh^^X^ pWm#ffl&2 aflcvM F"7*-/k6tf>l*frC: 

COnSy-hmffiSa^^fjryiOaEXtCiOJBJfiStl. firoMW^fcfcfW******-*. £tf)fc#<0 

"0**fc*>. p^^SMOSF^y^^pSy &A£fttt, JntoM^-#5~20KeV. &A* 

-Fmffi5bfcfcvvc*'>$>f*>'#3g#ftt7£j@.r$ #2~4X 1 0 15 cm-'tfcJ. fcfc'U 0^L&V># 

£V«^^fcM^fi3##T<3g^-Ct>. n P £^flc^2afc5[^>f:*y<0&AS:fBfSL n 

ay-F«ffi5aAH-»«tt'(k$*t. ^V^UtfJ**!* S^*S«2b{iWvXFVX^t1S*>itrv^. * 

[0106] m€><r&8sm) <xt. jgrnrnw 4Yv*—frtevx9hLxm*x7vft& f >&i* 
mtmmtznYC. mm^mt^hmmtt. 20 > <bf2+) <oaA£frv\ y-Fmgsfc. ni^ 

[oio7]H6 (a)~H6 ( d) a. me<mim vffi&2hn<rrt4Y*?*-)V(><nmn£.®m*hmL 

©fct>{fSCMOSS^«^l§^JilS2r*1-8lnB 13fcfc7-yft*»>^3ry^A-rS. ^Ofc^COft 

A*fK±, Jl8£x*/l^-#l 0~3 0Ke V. &Afi 

[0108] i-f. 06 (a) t^ipfc. P If« *tl-4Xl0 15 cm-'tW. fcfc'U 0*L$:^# 

fleg«ltf>±fcfcL nft*;HMOSh7>y'X^f nS^flcS«2bt^ft-f5j-yc7)aEA5rff^^ P 

&ffi$Khhv>w&mffiSL2* {^msmmcit. p s^{^«2atti^xFvx?mb*n:v^. 

m^imRitmt^m^m^mm) t. p^* [omiact:. 06 (d)i2*r*-j:5ic, 975- 

^MMOSh7>^^j£«^C*>Sna^«c^« 10501C. 1 0^fefrTTS9liSI$:ffV\ 

2bi:. pS^«««2a-nS^f*««2b^ *V (P* . BF2+) ZfS&fcth t L¥VL<r)is 
^J8rr&S^«IS«3f:*^l£$ltTV^. ±EpS 30 UaylH^9rt^l«!8j>f^y$r^lfl««rtfcJ£i; 
¥mi*vm2 a.Rlfnm i mtm^2bcr>±.lcm^i^3 CICO^StCioT. #i«2a, 2 b±£>y- 

s^#ioo~2oonm(o*y^ynyis*»&£sy y-Fmssbtu nsgssv-x • fm >is« 

-F«fii5i:^BW-S. 1 2afcpS&iftgy-.X • FW yffi&l 3afc£jg 

[0109]<Kfc,. 06 (b)fc^TJ:d(c. CVD» jfct&fcfcfcfc. n^^SMOSF^^^X^TIi: 

t j: o h ®s 5 co±ffis.ifHfflffi t mzmm t <r>±_ vm^#@&2ato&mz*t. pf-** 

tzm*tf5^20 nm<nisVa>>®im9Zimth. /WgMOS F^^X^-Cli*'?^*^ nl^* 

*bt\ -IO#JST\ p£¥3#fS82 a-CJi. SH* ffiSt2bto£mLZ-$:X. *tl?fln£tt&Ky~X ■ 

y<?>&Xiz£ >mM 9*>4>fc*M ^fcSA F H >ffi& 1 0 a&tf pSfiiffigy-X • K M 

aEA*fNiJlB2x^;^-*«3~10KeV. & 40 81 1 a£Jg)£f n^r*/kSMOS F 

Al^S-SXlO'Scm-W. nl^ =jyVX9 . pf-**/l4@MOS YyyitXfWftl 

ffi&2bTit. isVayWHWWtHzyvttftvmJ fci5wct>. fflaftgv-x • FW>f >«JSfc:fc»t&l6IS[ 

*:x£&At£ . &J&miWLX*)U*-tf 3 ~ 10 8$ X j # 2 0~4 0 n mt. ^ffiWttfisiBJSC f 

KeV. g£Aft& s 3~8Xl0i 6 cm-*-ej>&. 2— 8X 1 0" cm-*Th&. tti. n^-v^/USMO 

AZtV%\&fttm± LV>*5. ^«^«rttcffl^a<0 ffiffiSESX j*51 0 0-1 5 0nm-C. ^ffl^Fttiftja 

^ttfe^A&i^^^frTtSftlS^LTaEAi-S^ SCf #1-1 OX 1 0"cm-3TJ>S. 

kfc«t Vi^^4*><W-'r*V>yimiLt > tih0) [0112] fc[T?>Ig««fl&-$-6#. «Sffi»K5:^ ' 
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[0113] *mtmmv\i. daisy-* • f w > im<®m&<r)&\^x4*.v&t>tih. 

®«10a. 1 1 a£fflfttf>4*yaLVCtt$:<. i^'J [0120] 

3ym{m9»e><v>Fm4 *><7M$sazx~>x&&t immsk] rnmi-s^xixa. m i swm# 

V-X • FM >&mi 0 a , 1 1 a<0gjl$ $r#8£SI *«J&1M ?-**rt^JBtM 

a. -eoisiL assy-* • fm >mm&££SrL «H*y£&xu m&nnwy-vm&t nmv- 

[0114] (^7<oniiggs) *m\?Mi<n j£3*utn£y-x • rw vmwafc^v^a 

[0 1 1 5] 07 ( a) ~ ( e ) li. SI7<0ft*88ffifc ££fi*>fi«fc. b^-r 'J TO%££jE&tSt$tt 

fcftSCMOSa^^giOSJtxg^^tglfffiaT ^(fc«ihh£0l>^fc#T^ i^T. l)-?€S[ 

[0116] ZZX*. *H*fcJBS?>07 (a) -07 ^f*3£g*>ii«£0S.ri:#TS$. 

( e ) fc^TISfi. ±3!m698l8m£iH?h®6 [ 0 1 2 1 ] itfc. CM I SS¥Stt§gg5rJg|fcr£*§ 

( a ) ~@6 ( d > iz^txmtmmumtTS> pmy-hmmtz&v&xvxvmzikmm 
wren. m6msmmtzt5ftz>cvDm£.Ktx. %m 20 tym-t&zttfx-z. x-?x. p ^*«misf 

{m8^<^m^^y<mMKiX^x. easy- mmvmsktmh z t h . 

X-FW^ittlOa, 1 laJr^jS-TSidKLT [ 0 1 2 2 ] f££JH9~l 2tJ:^ L^O^* 

v^. 07 (c) ii. @6 (b) fc^-nma /ij^ffi8a8^±fcLDDjfiistaig£»j£U ldd 

6(c) iz5fct2LUt<Vffl<?>Xn (LDDffllM K«>* 1f3ScDn^*;l/SM I S hyy^X^im&titb 

[0117] Liztfix. ^mmmfowMjimTjm jM*HBBieiHtt»6«flH *y<wm.x. x •? hi 
zixzcMosmhyy^xfii. ±Msm6mmmiz 30 m»i^sj:5eu!<zvc. y-x- fwvswc?) 

&&ztLzmtmmm?hzt£X'). y-F*a m%m#3iW.m&i:mz>zbtfT$z. 

fc^-h • KH^ik^h?<Tl, F9>5*x [0123]H*«13fc:J:titf. «H*afctJ^T. 
?Tffij£$hS[I]?&^tW£iSaflrC£ SO ISKkLfctt?, >f>-^h>f>ry 

[ 0 1 1 8 ] fcfc' U f&gHtt^^^ttBs&iMi . c (fcfcg0t££fl:0>4^so 1 — m 1 s£¥#tt£S 

K4^0&A&fr [0124] IfSJSl 4-1 7£XtM. ¥Hf*S«Ji 

[01 19]'fi&fc:. *&Bfl£SOI (Silicon On Ins fc^< t <> n^-v^/l^M I S F^y^X^fcfSSl, 

uiator ) mzzm^m LKmt^xnmzmm- 40 t*£m i sm*m#mmt ix . nft*;HM 1 s 

s. fi^soi -Mosr^^tiawz^iiftm^ f?:^'*?*. y-hffiseh. grettigfcJH*;' 

>>>A9(?xm&mi<£{tinti>. Hi&ii. Lti<Dx. v-?%fiicvi>&\ mm 

BH^SO I -MO St'U XliSmthb. V— * • F «*V». AoHattOSV^nf-Y-^SM I S 

i^>f >$mw4 *>zm\ixBit&tix^ht:ib xfzimLtiM i sa^f^gxiiCM i ss¥# 
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[03 ] SS3<D|Si8g!Bfcii»tS LD Dffij&£*T?-& n 
[04 ] IB4^li»g®ttJttSfflffiSMO S F y 

[05 ] ®5«oni»B®t:tettsLDD«Kis-^rrsffl 
ffiSM o s f y y ~sxf<vmi.BZ*?mmvi> 
i. 

[06 ] m6^Uj5JKStt>ttSffl«SMO Sh7^ 
x^<o^IgS-^t«fffl0T*S . 

[07 1 m<nmm8£iivt&mmmo s f ^ 
[08]«>f3r>s-axtr»B!i?<i^y-x- fw 

y^fcBt^4*:/£ctALTm$*ifcy-A- FW 

[09 ] *M*y£i£Ai/tfl&£3*i*:y-x • km 

A ^«fcfcfc»t*&£ga£*-f0-C*S. 
[01 0 J «4*>Sri£ALTJE»£3ix*:nSy-F« 
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£jKtfrffi0"Ci>S. 
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2 a pI¥«M« 

2 b nlffM^i 

3 fg^#SHItg 
10 4 y-FSHU8 

5 y-mffi 

6 ?-^*/U®J8iM K?*- A> 

7 LDDJfllM 

8 isv^ymm 

9 ^ynyiHkis 

10a nSV-X - FW ( nSttBKV-X 

1 1 a p&y-X • KM ( pMfifflgy-X 
• KM>fM) 
20 12a nS^ffigy-X 

i3a psaasy-x 

5a nSy-F«ffi 
5b pSy-FSffi 
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Reverse Voltage (V) 



Gate Length (mq) 
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